Nifedipine and experimental cardioprotection.
Experimental studies using animal models designed to mimic the effect of ischemia and postischemic reperfusion have provided data indicating that the calcium antagonists might be cardioprotective. The laboratory studies have indicated consistently, however, that the timing of such drug administration is of critical importance. In the case of nifedipine (a dihydropyridine-based calcium antagonist), the laboratory studies have shown that when used prophylactically it has a protective effect during short (as in the "stunned heart") and long episodes (greater than 30 minutes) of ischemia. This protection has been quantitated in a variety of ways, including preservation of left ventricular function. A complete understanding of whether and how calcium antagonists can be used to protect the myocardium requires further detailed knowledge of not only of the voltage-activated calcium channel and its binding sites, but also of the sequence of events triggered by ischemia and reperfusion. Recent data from our laboratories indicate that cardiac membranes contain specific binding sites for the novel, endothelial-derived vasoconstrictor peptide, ET, and that the density of these sites increases during ischemia. ET promotes Ca2+ influx through the voltage-sensitive channels by a mechanism that does not involve a direct interaction with the dihydropyridine (DHP)-sensitive binding sites. Nevertheless, the ET-induced Ca2+ influx is attenuated by the dihydropyridine-based calcium channel blockers.